High-Throughput Screening Assay for the Identification of Compounds Enhancing Collagenous Extracellular Matrix Production by ATDC5 Cells.
Extracellular matrix (ECM) provides not only structural support to the cells but also signals that regulate their fate. In many tissue engineering approaches, it remains challenging to achieve the right amount and type of ECM secreted by the cells to faithfully mimic the native tissue. In this article, we describe how to design and perform a high-throughput assay to screen for molecules capable of enhancing collagenous ECM (cECM) production. We chose ATDC5 cells to validate the assay since we want to use this chondrogenic cell line later for tissue engineering of hypertrophic cartilage. We used a fluorescently labeled collagen-binding probe to quantify total collagen content in ATDC5 cultures. The LOPAC(1280) library of pharmaceutically active compounds was screened using insulin (a known inducer of cECM in ATDC5 cells) as positive control. After screening and validation, the small-molecule tetradecylthioacetic acid (TTA) was shown to enhance cECM production by ATDC5 cells at both gene expression and protein level. Moreover, when combined with insulin, TTA showed a synergistic effect on cECM production. In contrast, exposure of human primary chondrocytes and human mesenchymal stromal cells to TTA did not induce cECM secretion. In conclusion, we have developed an HTS assay to screen for compounds capable of enhancing cECM production and discovered TTA as a potent enhancer of cECM secretion by ATDC5 cells.